In this paper, we study the numerical solution of fuzzy differential equations by using modified twostep Simpson method. This method is adopted to solve the dependency problem in fuzzy computation. Examples are presented to illustrate the computational aspects of this method.
Introduction
Fuzzy Differential Equations (FDE) are used in modeling problems in science and engineering. Most of the problems in science and engineering require the solutions of FDE which are satisfied by fuzzy initial conditions, therefore a Fuzzy Initial Value Problem(FIVP) occurs and should be solved. Fuzzy set was first introduced by Zadeh [20] . Since then, the theory has been developed and it is now emerged as an independent branch of Applied Mathematics. The elementary fuzzy calculus based on the extension principle was studied by Dubois and Prade [11] . Seikkala [19] and Kaleva [12] have discussed FIVP. Buckley and Feuring [10] compared the solutions of FIVP which where obtained using different derivatives. The numerical solution of FIVP by Euler's method was studied by Ma et al. [14] . Abbasbandy and Allviranloo [1, 2] proposed the Taylor method and the fourth order Runge-Kutta method for solving FIVP. Palligkinis et al. [17] applied the Runge-Kutta method for more general problems and proved the convergence for n-stage Runge-Kutta method. Mahmoud Mohseni Moghadam [15] studied the numerical solution of fuzzy differential equation by two-step method. The dependency problem in fuzzy computation was discussed by Ahmad and Hasan [4] and they used Euler's method based on Zadeh's extension principle for finding the numerical solution of FIVP. Recently they adopted the same computation method to derive the fourth order Runge-Kutta method [7] for FIVP. In this paper, we study the dependency problem in fuzzy computations by using Modified two-step method.
II. Preliminary concepts
In this section, we give some basic definitions and notations. 
The support, the core and the height of A are respectively }, ) ( : 
Operation on fuzzy numbers can be described as follows: If 
, where I is a real interval [19] . This process can be denoted as:
The fuzzy derivative of a fuzzy process x(t) is defined by
III. Fuzzy Initial value problem
Consider the fuzzy initial value problem
is a continuous mapping and
is a fuzzy number, the extension principle of Zadeh leads to the following definition: (12) where
is a continuous mapping such that
is the only solution of equation (15) Proof: See [19] .
In the fuzzy computation, the dependency problem arises when we apply the straightforward fuzzy interval arithmetic and Zadeh's extension principle by computing the interval separately. This will affect errors in the approximations of some numerical computations; in the end, these possible errors can make the results be far from the correct results [8] . We now explain the dependency problem concept, consider the real value function (17) Modified two-step Simpson method for solving the fuzzy differential equations and the …. 
The second is by applying Zadeh's extension principle separately, that is:
The solutions of equation (19) and (21) (20) as one expression and then applying Zadeh's extension principle. According to this, the correct range is:
Ahmad and Hasan in [5] developed a new computation method that can reduce the computational complexity and overestimation in the results. This method is based on the incorporation of the optimization technique into Zadeh's extension principle. This techniques requires the creation of partition on a fuzzy interval, which is defined as follows.
Let X be a triangular fuzzy number defined by the three numbers 
To make the partition for this fuzzy interval, we divide this interval into subintervals using the discrete set of
where in the case of triangular fuzzy number,
where f is a real continuous function and X is a fuzzy number (as a triangular), we need to do it at each possibility level as follows: (24) and (25) were computed and analytically discussed in [6] by using Brent's method [6] . Ahmad and Hasan [9] also proposed a new strategy to compute these optimization problems. The new computation method has a low complexity and has the ability to reduce the overestimation in the obtaining results. Ahmad and Hasan [4] applied this approach to extend the classical Euler's method. They compared their method with that of Ma et al. [14] , where the results showed that there is overestimation in the computation using the latter method and the approximate solution does not converge to the exact solution. It diverged when time increases.
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IV. A Modified two-step simpson method
To obtain the Simpson method for numerical solution of the system (9), we integrate the system from (9), we modify the implicit modified Simpson method by taking into account the dependency problem in fuzzy computation. We consider the right-hand side of equation (27) 
or by the equivalent formula 
By applying equation (32) 
where
V. Numerical Examples
In this section, we consider two examples to solve FDE under Seikkala's differentiability [19] .
Example 5.1. Consider the following FIVP [7] .
The exact solution of equation (40) is given by The exact solution of equation (42) is given by The approximation fuzzy solutions by the proposed two-step method and Adams-Bashforth method of order two are given in Figure 3 and 4 respectively.
In this example, we compare the solution obtained by two-step method with the exact solution and the solution obtained by Adams-Bashforth method of order two. We have given the numerical values in Table 2 fixed value of 2 20  t and for different values of  .
VI. Conclusion
In this paper we used the modified two-step Simpson method for solving FIVP by taking into account the dependency problem in fuzzy computation. We compared the solutions obtained in two numerical examples. Two-step method provides as more accurate results than Adams-Bashforth method of order two.
